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This r e p o r t  i s  a p r e s e n t a t i o n  of t h e  results obta ined  from tes ts  conducted 

on t h r e e  a inch  motor ope ra t ed  r e g u l a t o r s  (Model No. 269-085) manufactured 
I 
I 

I by t h e  Tescom Corporat ion.  

T h i s  r e p o r t  is presen ted  in two s e c t i o n s ,  an **A" s e c t i o n  which c o n t a i n s  

t h e  t es t  r e s u l t s  and a "B" s e c t i o n  which c o n t a i n s  t h e  Test Procedure. 

I A l l  tests were conducted i n  t h e  h igh  p r e s s u r e  t es t  f a c i l i t y  a t  Hayes 

I n t e r n a t i o n a l  Corpora t ion ,  Birmingham, Alabama, under  C o n t r a c t  No. NAS8-2.483. . 
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SUMMARY 

Three Tescom Motor-Operated Regulators, Model No. 269-085 (Serial No. 's 

-001, -002, and -005), were subjected to a receiving inspection, an opera- 

tional test, pneumatic proof test, pneumatic cycle test, pneumatic surge 

test, temperature susceptibility test, and a pneumatic functional teat. 

The receiving inspection revealed that the three components were suffi- 

ciently packaged to prevent damage and contamination. 

Results from the 6000 PSIG operational test indicate that as the inlet press- 

ure was reduced from 6000 PSIG to 5100 PSIG the outlet pressure was also re- 

duced from 50 to 190 PSIG below its initial value of 5000 PSIG. Beyond this 

point a decrease in inlet pressure produces a corresponding decrease in 

outlet pressure. 

No leakage, internal or external, was encountered during the operational test. 

With the relief valve properly adjusted, the average overshoot pressure was 

192 PSIG. 

being pressure increase over set pressure before vent valve bleeds excess 

pressure; undershoot pressure being pressure decrease before regulators senses 

the pressure drop and actuates to replenish pressure. 

The average undershoot pressure was 34 PSIG (overshoot pressure 

As the relief valve adjustment was changed more than a quarter turn in either 

direction,the regulator would not function properly. 

The pneumatic proof test revealed that specimens -001 and -002 leaked at 

10,000 and 12,000 PSIG. The leakage was through the vent port. Specimen 

-005 did not leak during the test. There was no damage to the specimens 

during the proof test. 
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The r e s u l t s  of t h e  pneumatic flow t e s t  a re  revealed i n  t h e  Flow Charactey- 

i s t i c  Curve presented i n  F igwe Ab, 01: Page 1.13. 

The pneumatic cycle t e s t  revealed t h a t  t h e  opening current varied from 390 

t o  520 M. A .  f o r  t he  various units. A l l  specimens indicated need f o r  lubr i -  

cat ion when t h e  current requirements increased above normal values. 

The operat ional  cha rac t e r i s t i c s  of t h e  specimens were unchanged after 1,000 

cycles. 

The Sensor back up r ing  i n  specimen -005 was found t o  be s l i g h t l y  extruded 

a f t e r  285 cycles. 

resumed. 

The back up r ing  was trimmed and r e ins t a l l ed  and t e s t i n g  

After 928 cycles,  t he  bearing and upper end of t h e  adjust ing s t e m  on speci- 

men -001 was found t o  be i n  need of lubricat ion.  The bearing and adjust ing 

screw were ga l led  so t h a t  t h e  bearing had seized on t h e  adjust ing screw. 

After 348 cycles,  specimen -002 ceased functioning properly. Inspection 

revealed t h a t  t h e  adjust ing screw, bearing cap and th rus t  bearing were damaged4 

The bearing from specimen -005 was used i n  specimen -002 f o r  t h e  remainder 

of t he  test .  

Specimen -002 leaked in t e rna l ly  a t  a r a t e  of 15 SCIM a f t e r  1,000 cycles. 

There was no leakage from t h e  other specimens during t h e  test .  

The pneumatic surge t e s t  revealed t h a t  t h e  operating cha rac t e r i s t i c s  of t h e  

specimens were unchanged by instantaneous appl ica t ions  of pressures up t o  

6,000 PSIG. 

The temperature suscep t ib i l i t y  t e s t  revealed t h a t  specimen -005 worked nor- 

mally during t h e  t e s t .  

v i i i  



Specimcr! -001 fEqctinned normally during t h e  hot (+165"F) port ion of t he  

t e s t ,  but during t h e  cold (-60°F) portion it leaked in t e rna l ly  a t  6000 PSIG. 

Specimen -002 also functioned normally during t h e  hot (+165"F) port ion of 

the  t es t ,  but became inoperable with 2000 PSIG pressure applied during the  

cold (-60°F) portion of t h e  t e s t .  "he spr ing was found t o  be deformed and 

t h e  connector pin was found t o  be locked i n  t h e  inlet  s ea t  r e t a i n e r  plug. 

The spr ing,  sea ts ,  and r e t a i n e r  were replaced and t h e  un i t  operated normally 

below 6000 PSIG. At 6000 PSIG, the re  was a s l i g h t  leak out t h e  vent port .  

The bubbles appeared too f a s t  t o  be counted but the  leakage rate could not 

be detected w i t h  a 0 - 13 SCIM range flowmeter. 

The pneumatic functional t e s t  was conducted using a 0 - 500 PSIG spring and 

sensor assembly i n s t a l l e d  i n  the  -001 specimen. 

This t e s t  revealed t h a t  when the  inlet  pressure was reduced t o  zero PSIG 

and then increased t o  6000 FSIG, the  output pressure of t he  specimen returned 

each time t o  within one PSIG of i ts  or ig ina l  se t t ing .  

When t h e  i n l e t  pressure was reduced from 6000 t o  3800 PSIG, t h e  ou t lo t  pressure 

increased from 125 PSIG t o  145 PSIG each time. 

Refer t o  Figure A 5 ,  Page A14 f o r  cha rac t e r i s t i c s  of t h e  component when t h e  

motor operator was replaced with a conventional control  knob and the  com- 

ponent was operated a t  750 PSIG i n l e t  pressure. 

i x  
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The purpose  of  t h e s e  tests was as fol lows:  

1. Determine if t h e  test  component performs s a t i s f a c t o r i l y  a t  normal 

o p e r a t i n g  p res su re .  

Determine t h e  s t r u c t u r a l  i n t e g r i t y  of t h e  test component. 

Determine t h e  f low c h a r a c t e r i s t i c s  of t h e  test component. 

2. 

3. 

4. Determine i f  t h e  s e a l i n g  and o p e r a t i o n a l  c h a r a c t e r i s t i c s  of t h e  test 

component a r e  a f f e c t e d  by: 

a. usage  

b. sudden p r e s s u r i z a t i o n  

c. environmental  t empera tu re  extremes 



I. GENERAL 

A. Nomenclature: Motor Operated Regu la to r  

B. Manufacturer :  Tescom Corpora t ion  

C. Manufac turer ' s  Model No.: 269-085 

D. Manufac turer ' s  S e r i a l  No.: -001, -002, -005 

E. See  F i g u r e s  A 1  and A2 f o r  photographs of t h e  t es t  specimen. 

11. 2 
A. Opera t ing  P r e s s u r e  

Rated  I n l e t :  10,000 PSIG Max. (Note: Qual i f ied  for 6000 PSIG 

Rated O u t l e t :  
Operating Pressure 1 

6,000 PSIG Y&x. (unit set a t  5000 PSIG) 

B. Proof P res su re :  200$ of maximum p r e s s u r e  

C. Burs t  P res su re :  40@ of maximum p r e s s u r e  

D. Working Medium: Dry a i r ,  n i t rogen ,  o r  helium 

E. Opera t ing  Temperature Range: -65'F t o  165'F 

F. E l e c t r i c a l  Requirements:  28 V D C  Nominal 1.0 Amp Max. 

111. CO" 

A. Body Mate r i a l :  316 S t a i n l e s s  S t e e l  

B. Bonnet Mate r i a l :  316 S t a i n l e s s  Steel  

C. Actua tor  Cover: 304 S t a i n l e s s  S t e e l  

D. Spr ings :  302 Cor. Res. S t e e l  

E. Bearing:  440 Cor. Res. S t e e l  

F. A l l  o t h e r  m e t a l l i c  p a r t s :  303 S t a i n l e s s  S t e e l  

G. S e a t s :  Kel-F 

H. Back-up r i n g s :  Buna-N 

I. "0"-Rings: Buna-N and Tef lon  Coated Buna-N. 
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I RECEIVING INSP RCTION 

An inspect ion of the  specimens i n  t h e  "as received" condition revealed t h a t  
I 
I 

each w a s  ~ e a l e d  i n  a polyethylene bag and packed i n  a cardboard box. 

was no evidence of contamination or  damage t o  t he  specimens, and they appeared 

t o  be ready f o r  t e s t ing .  

inspection. 

There 

See Page B6 for de t a i l ed  r e s u l t s  of t he  receiving 

OFERA. TIONA L TEST 

The r e s u l t s  of t h i s  t e s t  (See page B9 f o r  t e s t  procedure) revealed t h a t  f o r  

each tes t  specimen (S/N -001, -002, and -005 )  t h e  operating current  require- 

ment varied from approximately 250 t o  500 K. A .  

pressure of t h e  specimens was s e t  a t  5000 PSIG and t h e  i n l e t  pressure was 

decreased from 6000 t o  zero PSIG i n  50 PSIG increments, t he  s t ab i l i zed  out- 

l e t  pressures of each specimen corresponding t o  each incremental i n l e t  change 

were very s imi la r .  The general  tendency was f o r  t h e  pressure drop across  

t h e  specimen t o  decrease f a i r l y  uniformly, with s l i g h t  f luc tua t ion  i n  t h e  

lower pressure range, from 1000 PSIG t o  zero PSIG, 

drop decrease occurred by the  time an inlet pressure of 5100 PSIG was reached. 

When t h e  regulated output 

Most of t h e  pressure 

Specimen -005 functioned e r r a t i c a l l y  each time t h e  i n l e t  pressure was de- 

creased. Disassembly 

revealeu t h a t  t h e  connector and seat  r e t a ine r  had stuck together.  The spring 

was a l s o  worn and bent. The spring, connector pin, sea t  r e t a ine r  and sea t  

were replaced. 

The o u t l e t  pressure would r i s e  i n  100 PSIG surges. 

When t h e  t e s t  specimens were s e t  t o  regulate a given ou t l e t  pressure and 

then t h e  o u t l e t  pressures were increased above t h i s  point u n t i l  t h e  re- 
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l i e f  v a l v e s  ir! t h e  specimens func t ioned* t h e  over  shmf pressure v a l u e s  

of t h e  specimens were determined.  These v a l u e s  averaged 192 PSIG above 

t h e  set  r e g u l a t e d  ou tpu t  s e t t i n g s  o f  t h e  specimens. 

f a i l e d  t o  r e l i e v e  i n i t i a l l y  and when t h e  o u t l e t  s e t t i n g  was exceeded by 

550 PSIG, t h e  motor,  gearbox, and cover  were blown o f f .  The u n i t  was re- 

p a i r e d  and o p e r a t i o n  was cont inued  i n  a noma1  manner. 

The -005 specimen 

As t h e  downstream p r e s s u r e  was decreased  t h e  average  undershoot  p r e s s u r e  

was 34 PSIG. 

During t h i s  t e s t ,  t h e  specimens f a i l e d  t o  f u n c t i o n  p rope r ly  when t h e  r e l i e f  

v a l v e  a d j u s t i n g  screw was t u r n e d  more t h a n  1/4 t u r n  c lockwise  o r  coun te r  

c lockwise  from i t s  normal s e t t i n g .  

There  was no i n t e r n a l  o r  e x t e r n a l  leakage  from t h e  specimens a t  p r e s s u r e s  

of  1000 t o  6000 PSIG. 

The r e s u l t s  of t h i s  t es t  (See Page B14 f o r  tes t  procedure)  show t h a t  t h e  

-001 and -002 specimens leaked  s l i g h t l y  a t  t h e  v e n t  p o r t  when p r e s s u r i z e d  

t o  10,000 PSIG and above. The leakage  was t o o  g r e a t  t o  count  bubbles  and 

t o o  sma l l  t o  de te rmine  w i t h  a flowmeter. The -005 specimen d i d  not  l e a k  

d u r i n g  t h e  t e s t .  There was no s t r u c t u r a l  damage t o  t h e  specimens dur ing  

t h i s  tes t .  - 
From t h e  d a t a  obta ined  du r ing  t h i s  t es t  (See Page B 1 5  f o r  t e s t  procedure)  

a c h a r a c t e r i s t i c  f l o w  cu rve  was p l o t t e d  and i s  p resen ted  on Page A 1 3 .  

CY- 

The r e s u l t s  of t h i s  t es t  (See Paqe B16 f o r  t e s t  procedure)  show t h a t  when 
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pressurized t o  6000 PSIG, t,he current requiremefit needec? t c  =?e:: the  t e a t  

specimens varied from 390 t o  520 M. A .  

of t h e  specimens, t h e  opening current requirement would increase somewhat 

above t h e  normal requirements. 

bearing and other moving p a r t s  t h e  current requirements were reduced t o  normal. 

Several times during t h e  cycling 

After lubricat ing the  adjust ing screw, t h r u s t  

The bas ic  operational charac te r i s t ics  of the  specimens remained unchanged 

during t h e  t e s t .  

mens -001 and -005. 

of 15 SCIM. 

No leakage was encountered under cycling condition by speci- 

The -002 specimen, however, leaked i n t e r n a l l y  a t  a r a t e  

This leakage was noted during leakage check a t  1000 cycles. 

Some dmage occurred t o  each of t h e  three t e s t  specimens during t h i s  t e s t .  

The back-up r ing  i n  t h e  sensor of specimen -005 w a s  found t o  be s l i g h t l y  

extruded a f t e r  285 cycles. The feathered edge was removed, and the backup 

r i n g  w a s  placed back i n t o  the  specimen. 

found t o  be s l i g h t l y  warped and seemed t o  be rubbing on t h e  regulator  

housing. 

requirement increased t o  1.5 Amp. Disassembly revealed t h a t  t h e  adjust ing 

screw, bearing cap, and t h r u s t  bearing, were damaged. Inspection revealed 

t h a t  t h e  bearing was  probably defective when or iginal ly  i n s t a l l e d .  The 

t h r u s t  bearing from specimen -005 was used i n  specimen -002 f o r  the re- 

mainder of the  t e s t .  

screw of specimen -001 after 928 cycles. 

t h e  load screw required lubricat ion.  

The spring i n  the  -002 specimen w a s  

After 348 cycles the  -002 specimen "locked-upfl, and the  current 

The t h r u s t  bearing became locked on the  load adjust ing 

The bearing and t h e  upper end of 

PMEU".~TIG SURGP, TEST 

The r e s u l t s  of t h i s  t e s t  (See Page B 1 8  for  t e s t  procedure) show t h a t  the  

surge peak pressures occurring wheli pressures of  2000, 3000, 4000, 5000 and 

6000 PSIG were instantaneously applied t o  t h e  specimens were 2150, 3450, 
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5550 and 6900 PSIG r e s p e c t i v e l y  for specimen -001; 2150, 3300, 4400, 5500, 

and 6650 PSIG r e s p e c t i v e l y  f o r  specimen -002; and 2100, 3300, 4650, 5750, 

and 6900 PSIG r e s p e c t i v e l y  f o r  specimen -005. 

Each specimen wi ths tood  t h e  s u r g e  p r e s s u r e s  t o  which it was s u b j e c t e d  wi thout  

any change i n  o p e r a t i o n a l  c h a r a c t e r i s t i c s ,  any damage, o r  any leakage.  

TY T a  

The r e su l t s  of t h i s  t e s t  (See Page B 5 3  for t e s t  r e s u l t s )  show t h a t  specimen 

-005 func t ioned  normally throughout  i t s  o p e r a t i n g  p r e s s u r e  range  when sub- 

j e c t e d  t o  ex t remely  hot  and c o l d  tempera tures  (approximately 165'F and -65OF). 

There  was no l eakage  from t h i s  specimen dur ing  t h e  tes t .  

Specimen -001 performed normally du r ing  t h e  hot  p o r t i o n  of t h e  test  wi thou t  

any s i g n s  of damage o r  leakage.  

t empera tu re  extremes,  i n t e r n a l  leakage began a t  4500 PSIG b u t  s topped a f t e r  

component was ope ra t ed  a couple  of times, 

PSIG and t h e  o u t l e t  p r e s s u r e  ( p r e  set  a t  5000 PSIG) overshot  t o  6000 PSIG. 

Cons ide rab le  i n t e r n a l  leakage  occurred a t  6000 PSIG. 

However, when s u b j e c t e d  t o  co ld  (-65'F) 

The specimen was opera ted  a t  6000 

As t h e  tempera ture  was 

i n c r e a s e d  l eakage  s topped and specimen ope ra t ed  normally a t  -40°F. 

Specimen -002 performed normally dur ing  t h e  h o t  p o r t i o n  of t h e  tes t  wi thout  

any  s i g n s  of damage o r  leakage.  

and a p r e s s u r e  of 2000 PSIG t h e  specimen ceased func t ion ing  proper ly .  

assembly r evea led  t h a t  t h e  s p r i n g  was deformed and t h e  connec tor  p i n  was 

locked  i n  t h e  i n l e t  s e a t  r e t a i n e r .  The s p r i n g ,  t h e  s e a t s ,  and t h e  r e t a i n e r  

were rep laced ,  and t h e  specimens opera ted  normally u n t i l  a p r e s s u r e  of 6000 

PSIG was app l i ed .  A slow l e a k  o u t  t h e  v e n t  p o r t  occurred a t  t h i s  time. 

l e a k a g e  was t o o  g r e a t  t o  count bubbles and t o o  s l i g h t  t o  measure wi th  a 

f lowmeter  . 

When s u b j e c t e d  t o  co ld  t empera tu re  extremes 

D i s -  

The 
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The f i r s t  p a r t  of t h i s  t es t  was performed only  on t h e  -001 specimen. 

0-500 PSIG s p r i n g  and s e n s o r  assembly was i n s t a l l e d  i n  t h e  t e s t  speci- 

men, t h e  i n l e t  was p r e s s u r i z e d  t o  6000 PSIG, and t h e  r e g u l a t e d  ou tpu t  

p r e s s u r e  of t h e  specimen was set  a t  125 PSIG. 

reduced t o  z e r o  PSIG and t h e n  r eapp l i ed ,  t h e  specimen o u t l e t  p r e s s u r e  re- 

tu rned  t o  125 PSIG 4 9  ou t  of  50 times and t o  126 PSIG t h e  remaining time. 

A 

When t h e  i n l e t  p r e s s u r e  was 

I n l e t  p r e s s u r e  was s e t  a t  6000 PSIG. 

a t  125 PSIG, t h e  i n l e t  p r e s s u r e  reduced t o  3800 PSIG. T h i s  o p e r a t i o n  was 

r e p e a t e d  10 times. 

PSIG each time t h e  p r e s s u r e  was reduced from 6000 PSIG t o  3800 PSIG. 

With t h e  r e g u l a t e d  ou tpu t  p r e s s u r e  set 

The output  p re s su re  of t h e  specimen inc reased  t o  145 

The second p o r t i o n  of  t h i s  t e s t  was performed on t h e  -002 and -005 spec i -  

mens. The motor o p e r a t o r s  were removed from t h e  specimens and were re- 

p laced  wi th  Tescom Corpora t ion  Cont ro l  Knobs. 

s e n s o r  assembly was i n s t a l l e d  i n  each specimen, and each specimen i n l e t  was 

p r e s s u r i z e d  t o  750 PSIG. 

"INCREASE" d i r e c t i o n  12 f u l l  t u rns .  After each f u l l  t u r n  t h e  o u t l e t  p r e s s u r e  

of each specimen was determined. 

of t u r n s  of  t h e  c o n t r o l  knob p l o t t e d  a g a i n s t  t h e  cor responding  o u t l e t  

p r e s s u r e  r ead ing  of t h e  specimens and appea r s  on Page A14. 

A 0-500 PSIG s p r i n g  and 

Each specimen c o n t r o l  knob was r o t a t e d  i n  t h e  

A cu rve  was prepared showing t h e  number 

S e e  Pages A 1 5  and A 1 7  f o r  t h e  t e s t  d a t a  from t h i s  tes t .  



R e s u l t s  from tests conducted on t h e  t h r e e  t e s t  specimens l e a d  t o  t h e  

fo l lowing  conclus ions :  

1. The component i s  capab le  of ope ra t ing  a t  a working p r e s s u r e  of 

6000 PSIG. 

The component i s  s t r u c t u r a l l y  sound. 

The component can  b e  expected t o  w i t h s t a c d  1000 c y c l e s  a t  working 

p r e s s u r e  wi thou t  damage. 

checked f o r  needed l u b r i c a t i o n  every two-hundred c y c l e s  o r  whenever 

t h e  o p e r a t i n g  c u r r e n t  requirement  shows a sudden inc rease .  

The component can  be expected t o  o p e r a t e  p rope r ly  a t  t empera tu res  

up t o  165OF but  a t  low tempera tures  (approximately -65'F) some leakage  

might be encountered.  

are  not  encountered.  

2. 

3. 

The component should be  l u b r i c a t e d  o r  

4. 

A t  -40°F (approximately)  t h e  leakage  problems 
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FIGURE A 2  PHOTOGRAPH O F  DISASSEMBLED TESCOM 1/4 INCH NY>TOR OPERATED REGULATOR 
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FIGURE A3.  SECTIONAL VIEW OF TESCOM MOTOR OPERATED REGULATOR 
(SHEET 1 OF 2).  
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JTEM NOt 
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10 

PARTS LIST 

DESCRIPTION 

Actuator Assembly 

Spring, Load 

Rod, Relief 

Sensor Assembly 

Ring, Back-up 

O-Ring 

Connector 

Valve Assembly 

Body 

Data Plate 

MATERIAL, 

--- 
302 SST 

303 SST 

--- 
Teflon 

Buno N 

303 SST 

FIGURE A3. SECTIONALVIEW OF TESOOM WTOR OPERATED REGULATOR 
(SHEET 2 OF 2). 
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PURPOSE: The purpose of these tests is t o  determine i f  the test 

8PCiWn w i l l  function properly uhi le  under simulated operating 

conditions. 

I. ERAL INSTRUCT1 ONS 

1.1 SAFETY 

1.1.1 The Test Engineer shal l  inspec t  a l l  test setups, and s h a l l  

be responsible f o r  the sa fe ty  of personnel and equipment 

while tests are being conducted. 

1.1.2 Under no circumstances are l i n e s  to be disconnected while 

under pressure . 
1.2 g&)&lEMm 

1.2.1 A list of a l l  equipment used during the test, including 

date  of l a s t  ca l ibra t ion  and accuracy of each, s h a l l  be 

attached to this Test Procedure. 

1.2.2 Precaution s h a l l  be exercised to  keep the test syetem clean 

a t  a l l  times. 

etc., fn#r contamination by covering with aluminum fo i l .  

P r i o r  to i n s t a l l i n g  the test specimen in the test f ix tum,  

purge a l l  p a r t s  of the system t h a t  have been disconnected. 

Protect disconnected lines, open porte, 

1.3 OPERATIOS 

1.3.1 Each operation i n  this Test Procedure s h a l l  be completed 

and signed by the technician performing the  operation. 

1.3.2 Pressure readings s h a l l  be made with ca l ibra ted  gages 

unless  otherwise specified. Gage accuracy t o  be a of l% 

of f u l l  scale. 

1.3.3 Temperature measurements s h a l l  be made wlth thermocouples. 
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1.3.4 External leakage s h a l l  be determined Vnth a leak 

detector  so lu t ion  unless otherwise specified.  

1.3.5 In terna l  leakage &all be measured w i t h  a flowmeter 

unless otherwise specified. 

1.3.6 A l l  main lines s h a l l  be capable of flowing the amount 

of gas  required of the test specimen. 

1.4 

1.4.1 Complete records of a l l  t e s t  operations s h a l l  be main- 

tained. 

1.4.2 A l l  per t inent  information obtained during t e s t i n g  s h a l l  

be entered on the  Data Sheets provided i n  t h i s  Test 

Procedure, or m i t t e n  on a separate sheet  and attached 

t o  t h i s  Test Procedure. 

1.5 FAILURES 

1.5.1 Failures s h a l l  be reported to  the Test Engineer imnediately. 

1.6 8- 
1.6.1 Retesting shall be done a t  the d iscre t ion  of the Test 

Engineer to prove the r e l i a b i l i t y  of data obtained. 

1.6.2 Re l i ab i l i t y  of data  sha l l  be the  r e spons ib i l i t y  of the 

contractor.  

1.6.3 Retesting a t  the request of the customer can be negotiated. 

1.7 W T I  ON% 

1.7.:1 &viatj.ons f r o m  the requirements shall be accomplished 

only a f t e r  approval from the NASA Monitoring Agency. 



1.8 BFPORTa 

1.8.1 An Engineering Test Report shall be prepared m d  U t t e d  

to the customer upon completion of testing. 

1.9 

1.9.1 The specimen, with a l l  spare pasts, sha l l  be reassembid 

and packaged for shipment to NASA. 

all be furnished by the NASA knitoring Agency. 

Shipping instructions 
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11. 

2.1 

The component should have been packaged t o  p reven t  damage and 

contaminat ion  du r ing  shipment. A l l  o t h e r  packaging, packing, 

and shipment marking should have been i n  accordance w i t h  I n t e r -  

s t a t e  Commerce Commission Rules.  

2.1.1 

2.1.2 

2.1.3 

2.1.4 

2 .13  

2.106 

Date of r e c e i p t  i n  t e s t  area. 7 m 6 4  

Desc r ibe  t y p e  and c o n d i t i o n  of packaging used. 

0 

How were p o r t s  s ea l ed?  -- 
Record any ev idence  of contaminat ion ,  J s u l e e  

0 

Record any ev idence  of damage. 

occur red ,  so state .  JLA~uQc 0 

Type of por t :  Grayloc-, AmincQd-,, SA-, 

0 t h e  F-. 

I f  no d e t e c t a b l e  damage 

2.2 OR 

2.2.1 LOX c l e a n i n g  c e r t i f i c a t i o n  enclosed? Ye~--Pated-,. 

N-* 

2.2.2 S p e c i f i c a t i o n  t o  which component was c leaned .  -&rug- 

. 
2.2.3 Func t iona l  tes t  c e r t i f i c a t i o n  enclosed? Ye<- N L .  

2.2.4 Proof t es t  c e r t i f i c a t i o n  enclosed? Ye%- No ,X,. 



2.2.5 Cer t i f ied  out l ine  drawing enclosed? Yes .No 

2.2.6 Par t s  breakdown l is t  enclosed and t h e  mater ia l  fo r  each 

par t  ident i f ied?  Ye5 No X . 
2.3 e 

Manufacturer's Name and Address 

77t; 

+Regulator Control Unit 

C u r e  Date- 

2.3.1 How ident i f ied?  

Date I n s p e c t e m 4  

NASA No. 

Part No. 

Mode 1 N o , 4 t 7 0 9 m  

Serial No- 

P r e s sur - 2  

Service:- 

I n  O u t  

Assembly Date X 

NAhEPLATF-, DECAL, . 

DIE STAMP ETCHED 

METAL TAG- OTHE- 

2.3.2 Flow d i rec t ion  marked by an  arrow? N L .  

2.3.3 In l e t  and ou t l e t  connections marked? Y e q A ,  NL-. 

2.3.4 Working pressure of specimen marked? Yes X N Q  A 

2.3.5 Outlet pressure range marked? Y e s L .  NQ-C. 

2.3.6 E lec t r i ca l  connections marked? Y e s . .  Nc-,. 

2.3.7 Operational voltage marked? Yeq X . NQ . 



2.4 

2.4.1 

2.4.2 

2.4.3 

2.4.4 

2.4.5 

2.4.6 

I n s p e c t  and record  c o n d i t i o n  of a l l  v i s i b l e  t h r e a d s ,  

d - 

Check o v e r a l l  dimensions f o r  conformance t o  t h o s e  on t h e  

o u t l i n e  drawing. 

drawing. 

Check body m a t e r i a l s  f o r  conformance t o  t h o s e  on t h e  o u t l i n e  

drawing. 

L i s t  d e v i a t i o n s  on a copy bf t h e  specimen 

No drawing t h i s  Date  5/19/64 

L i s t  d e v i a t i o n s  on a copy of t h e  p a r t s  l ist drawing. 

Assembled weight of component. 9.25 lb. 

Photograph assembled component, inc lude  nameplate. 

Photograph No. * 6492 . Date_8/11/64 

Upon complet ion of incoming i n s p e c t i o n ,  s t o r e  specimen i n  a 

s u i t a b l e  l o c a t i o n  u n t i l  r e q u i r e d  f o r  t h e  e v a l u a t i o n  tes t .  

E 5/19/64 D AT 
H. R .  Cook 



111. JEsr PROCEDURE, 

3.1 *OPERATI ONAL T E  T 

The purpose of the Operational Test  is t o  determine i f  the 

tes t  specimen performs s a t i s f a c t o r i l y  a t  operating pressure. 

3.101 

3.i.2 

301.3 

3.1.4 

3.1.5 

3.1.6 

3,'l . 7 

Arrange the Operational Test setup according t o  Figure 

No. 1, Page No. B24.. Ascertain t h a t  a l l  valves and 

regula tors  a re  closed. 

Pressurize the system, by adjust ing regulator  No. 1, 

u n t i l  gage No. 6 ind ica tes  6,000 PSIG. 

Move "OFF-ON" switch No. 4 t o  the "ON" position. Move 

toggle switch No. 5 i n  the  "INCREASE" di rec t ion  and hold 

u n t i l  the  test specimen opens completely. Monitor arrweter 

No. 8 and record opening cur ren t  on Data Sheet No. 1, 

Page No. B31. 

After the  test specimn opens, move toggle switch No. 5 

t o  the "NEUTRAL" posi t ion and read downstream pressure on 

gage No. 7 ,  

Bl 

Monitor gage No. 7 for 5 minutes. 

pressure occurring during the  5 minute period, on Data 

Sheet No. 1, Page No. B3. 

Close the test specimen by moving toggle svdtch No. 5 i n  

the TSCREASE" direction. Monitor ammeter No. 8 and 

record current reading on Data Sheet No. 1, Page No. B31. 

After the t e s t  specimen closes,  move toggle switch No. 5 

t o  t h e  "NEUTRAL" position. 

gage No. 7 and record f indings on Data Sheet No. 1, 

Page No. I331 

Record f indings on Data Sheet No. 1, Page No. 

Record any change i n  

Read downstream pressure on 



Paqe B 1 0  

3.1.8 I f  qage No. 7 does not i n d i c a t e  z e r o  PSI,  open v a l v e  No. 2 

and a l low t h e  system t o  ven t .  After t h e  system v e n t s ,  c l o s e  

v a l v e  No. 2. 

3.1.9 Open t h e  tes t  specimen f u l l y  open by moving t o g g l e  s w i t c h  

No. 5 t o  t h e  "INCREASE" p o s i t i o n .  A f t e r  t h e  tes t  specimen 

opens comple te ly ,  move t o g g l e  swi t ch  No. 5 t o  t h e  "NEUTRAL" 

p o s i t i o n .  Read o u t l e t  p r e s s u r e  on gage  No. 7 and r eco rd  

f i n d i n g s  on Data Sheet  No. 1, Page No. B31. 

3.1.10 Decrease t h e  i n l e t  p r e s s u r e  t o  z e r o  i n  50 PSIG increments ,  

by a d j u s t i n g  r e g u l a t o r  No. 1. A t  each 50 PSIG increment ,  

read  o u t l e t  p r e s s u r e  on  gage No. 7. Record f i n d i n g s  on 

Data Shee t  No. 1, Paqe No. B31. 

3.1.11 Close  t h e  t e s t  specimen f u l l y  c losed  by moving t o g g l e  swi tch  

No. 5 t o  t h e  "DECREASE" p o s i t i o n .  A f t e r  t h e  specimen 

c l o s e s ,  move t o g g l e  switch No. 5 t o  t h e  "NEU'IRAL" p o s i t i o n .  

3.1.12 P r e s s u r i z e  t h e  system t o  6,000 PSIG by a d j u s t i n g  r e g u l a t o r  

No. 1 

3.1.13 Move t o g g l e  swi t ch  No. 5 t o  t h e  "INCREASE" p o s i t i o n  u n t i l  

gage No. 7 r e a d s  1,250 PSIG, then  move t o g g l e  swi t ch  No. 5 

t o  t h e  "NEUTRAL" p o s i t i o n .  

3.1.14 Open v a l v e  No. 2 s l i g h t l y  and a l low a smal l  f low t o  ven t .  

3.1.15 Monitor qage No. 7. Record t h e  p r e s s u r e  a t  which gage No. 

7 s t a b i l i z e s  on Data Shee t  No. 2, Page No. B35. 

3.1.16 Close  v a l v e  No. 2. 
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3.1.17 Adjust regulator  No. 3 u n t i l  gage No. 7 begins t o  rise. 

Continue adjusting regulator No. 3 u n t i l  the pressure 

indicated on gage No. 7 s t a b i l i z e s .  Record the pressure 

a t  which gage No. 7 s t a b i l i z e s  on Data Sheet No. 2, Page 

No. B 39. 

3.1.18 Close regula tor  No. 3. 

3.1.19 Move toggle switch No. 5 t o  the "INCREASE" posi t ion unt i l  

gage No. 7 indicates  2,500 PSIG, then move toggle switch 

No. 5 t o  the "NEUTRAL" position. 

3.1.14 through 3.1.18. 

Repeat operations 

3.1.20 Move toggle switch No. 5 t o  the  "INCREASP posit ion unt i l  

gage No. 7 indicates  3,750 PSIG, then mve toggle switch 

No. 5 to the "NMRAL" position. Repeat operations 

3.1.14 i h O U g h  3.1.18. 

3.1.21 Move toggle switch No. 5 t o  the  "INCREASE" posit ion u n t i l  

gage No. 7 indicates  5,000 WIG, then move toggle &itch 

No. 5 t o  the "NEUTRAL" position. Repeat operations 

3.1.14 through 3.1.18. 

3.1.22 Close regulator  No.1 and open valve No. 2. After the 

system vents, close valve No. 2. 

3.1.23 Turn the r e l i e f  valve adjustment scmw clockwise u n t i l  it 

"bottoms out". 

Data Sheet No. 2, Page No. B 3 5  Repeat operations 

3.1.12 through 3.1.22. 

Count the number of tu rns  and record on 

3.1.24 Turn the  relief valve adjustment screw counter-clockwise 
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f o r  the f u l l  t r a v e l  of the  screw. Count the nwnber of 

turns and record on Data Sheet No. 2, Page No. B35, 

Repeat operations 3.1.12 through 3.1.22, 

3.1.25 Turn the r e l i e f  valve ad jus t ren t  screw clockwise t o  the  

manufacturer's sett ing.  The number of clockwise turns  

w i l l  be the difference betwen the  number of counter- 

clockwise tu rns  obtained i n  operation 3.1.24 and the 

number of clockwise turns  obtained i n  operation 3.1.23. 

3.1.26 Remove the o r i f i c e  a t  the o u t l e t  of valve No. 2. 

3.1.27 Move toggle switch No. 5 t o  the "DECREASE" position and 

hold u n t i l  the  test specimen closes  completely, A f t e r  

the specimen closes,  move toggle switch No. 5 t o  the  

" N M R A L "  posit ion.  

3.1.28 Pressurize the system t o  1,000 PSIG, by adjust ing regulator  

NO. 1. 

3.1.29'Check f o r  i n t e r n a l  leakage by monitoring gage No. 7 for a 

If no appreciable r i s e  i n  pressure can r i s e  i n  pressure. 

be detected, a t tach  a flowmeter t o  the o u t l e t  of valve 

No. 2, open valve No. 2, and determine in t e rna l  leakage. 

Record f indings on Data Sheet No. 2, Page No, B32. 

3.1.30 Close valve No. 2 and remove the f lovmte r .  

3.1.31 Open the tes t  specimn f u l l  open by moving toggle switch 

No. 5 t o  the "INCREASE" posi t ion and hblding for several  

seconds. 

3.1.32 Check the t e s t  specimen for externa l  leakage with a leak 

Record f indings on Data Sheet No. 2, de tec tor  solution. 

Page No. B32. 
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3.1.33 Close the test specimen by moving toggle switch No. 5 

t o  the “DKMASE” position and holding f o r  several seconds. 

3.1.34 Open valve No. 2 and allow the system to vent. After 

the system vents, close valve No. 2. 

3.1.35 Pressurize the system to 6,000 PSIG i n  increments of 1,OOO 

PSIG, by adjusting regulator No. 1. 

3.1.29 through 3.1.34 f o r  each increment of pressure. 

Repeat operations 

3.1.36 lkpressurize the system by closing regulator No. 1 and 

opening valve No. 2. 
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3.2 PNEUMATIC PROOF T W  

The purpose of the  Pneumatic Proof Test i s  to determine the 

structural i n t e g r i t y  of the test specimen. 

3.2.1 Arrange the  Pneumatic Proof Test setup according t o  Figure 

No. 2, Page No. ER5 . Ascertain t h a t  a l l  valves are closed. 

3.2.2 Move "OFF-ON" switch No. 4 t o  the "ON" position. 

the  test  specimen fully open by moving toggle switch No. 5 

i n  the  "INCREASE? direction. 

toggle switch No. 5 t o  the  "NEUTRAL" position. 

3.2.3 Pressurize the  system, by adjusting regulator  No. 1, 

u n t i l  gage No. 3 indica tes  2,000 FSIG. 

3.2.4 Check for  leakage by watching f o r  bubbles i n  the  water. 

Record f indings on Data Sheet No. 3, Page No. B39. 

Adjust the i n l e t  pressure i n  2,000 PSIG increments to a 

Open 

After the specimen opens, move 

3.2.5 

maximum of 12,000 PSIG. Repeat operation 3.2.4 fo r  each 

increment of pressure. 

3.2.6 Disassemble, inspect  and clean the test specimen with a 

tr ichloroethylene solution. 

3.2.7 Record ease of disassembly on Data Sheet No. 3, Page No. B39. 

3.2.8 Record condition of t e s t  specimen on Data Sheet No. 3, 

Page No. B29. 

3.2.9 Photograph the t e s t  specimen w i t h  p a r t s  arranged i n  an 

exploded view. Record photograph No. and date  on Data 

Sheet No. 3, Page No. B3 9. 

3.2.10 Reassemble the test specimen. Record ease of reassembly 

on Data Sheet No. 3, Page No. B39. 
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3.3 PNEUMATIC FLOW TEST 

The purpose of the Pneumatic Flow Test i s  t o  determine i f  the 

test specimen w i l l  met the flow requirements and t o  evaluate  

the r e su l t i ng  e f fec ts .  

3.3.1 

3.3.2 

3.3.3 

303.4 

303.5 

3.3.6 

3.3.7 

3.3.8 

Arrange the Pneumatic Flow Test setup according t o  Figure 

No. 3, Page No. B26 Ascertain t h a t  a l l  valves and regu- 

l a t o r s  a re  closed. 

Regulate the specimen supply pressure t o  6,OOO PSIG by 

adjusting regulator  No. 1. Record the pressum a t  t he  

o u t l e t  of regulator  No. 1 on Data Sheet No. 4, Page NO, 842. 

Move "OFF-ON" switch No. 4 t o  the  "ON" position. 

t es t  specimen f u l l y  open by moving toggle switch No. 5 i n  

the  "INCREASE" position. 

completely, move toggle switch No. 5 t o  the "NEUTRAL" 

psi t ion.  

Open valve No. 6 f u l l  open. Make ce r t a in  t h a t  flowmeter 

No. 7, transducers No. 89 No. 9, No. 10, and thermocouples 

No. 11, and No. 12 are properly connected t o  the oscil lograph 

re corder . 
Energize the oscil lograph s t a r t e r  switch and solenoid 

valve No. 2. 

After a steady flow has been establ ished,  de-energize the 

oscil lograph s t a r t e r  switch and solenoid valve No. 2. 

event No. on Data Sheet No. 4, Page No. B42. 

Repeat operations 3.3.2 through 3.3.6 for 3 more complete 

runs with valve No. 6,  3/4, 112, and 1/4 open. 

Depressurize the system by closing regulator  No. 1. 

Open the  

After the tes t  specimen opens 

Record 
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3.4 PNEUMATIC CYCLE T W  

The purpose of t h e  Pneumatic Cycle Test i s  t o  determine t h e  

e f f e c t s  of usage on the s e a l i n g  and o p e r a t i o n a l  c h a r a c t e r i s t i c s  

of 

3.4.1 

3.4.2 

3.4.3 

3.4.4 

3.4.5 

3.406 

3.4.7 

the test s p e c i m n .  

Arrange t h e  Pneumatic Cycle Test s e t u p  according t o  Figure  

No. 4, Page No. B27. A s c e r t a i n  t h a t  a l l  v a l v e s  and r e g u l a t o r s  

a r e  c losed.  Do n o t  connect f l o v m t e r  No, 3. 

Move "OFF-ON" swi tch  No. 4 t o  t h e  "ON" pos i t i on .  

P r e s s u r i z e  t h e  system t o  6,000 PSIG by ad jus t sng  r e g u l a t o r  No. 1. 

Check f o r  i n t e r n a l  leakage by mon i to r ing  gage No. 8 f o r  a rise 

i n  pressure .  I f  no apprec iab le  rise i n  p res su re  is i n d i c a t e d ,  

a t t a c h  f lovmoter  No. 3 t o  the o u t l e t  of va lve  No. 2, open va lve  

No, 2, and determine i n t e r n a l  leakage.  

body temperature .  

No. C43. 

Close va lve  No. 2 and remove f l o m e t e r  No. 3. 

Move t o g g l e  swi tch  No. 5 i n  t h e  "INCREASE" d i r e c t i o n  and h o l d  

u n t i l  the test specimen i s  f u l l y  open. Monitor ammeter No. 6 

and determine opening c u r r e n t .  Record f i n d i n g s  on Data Sheet 

No. 5, Page No. B43. 

After t h e  t es t  specimen i s  f u l l y  opens move togg le  switch No. 5 

t o  the "NEUTRAL" pos i t i on .  

and r e c o r d  a l l  f i nd ings  on Data S h e e t  No. 5, Page No. Q3. 

Check t h e  test specimen's 

Record f i n d i n g s  on Data S h e e t  No. 5, Page 

Perfonn t h e  fo l lowing  o p e r a t i o n s  
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3.40701 Read upstream p res su re  on  gage No. 7 .  

3.4.7.2 Read downstream p res su re  on gage No. 8.  

3.4.7.3 Ratermine e x t e r n a l  leakage  with a leak d e t e c t o r  s o l u t i o n .  

3.4.8 Open va lve  No. 2 end begin moving t o g g l e  swi tch  No. 5 from the 

"INCREASE" p o s i t i o n  t o  the "DBZREASE" p o s i t i o n  for 1,OOO cyc les .  

One cycle c o n s i s t s  of moving togg le  swi tch  NO. 5 from the 

"INCREASE" p o s i t i o n  t o  the "DECREASE" p o s i t i o n  and back to  the 

"INCREASE" pos i t i on .  Allow the test specimen t o  open completely 

while i n  the "INCMSE" p o s i t i o n  and t o  c l o s e  completely while 

in t h e  "DECREASE" pos i t i on .  After e v e r y  200 cyc le s ,  mbve t ogg le  

swl tch  N o .  5 i n  the "DECREASE" d i r e c t i o n  and h o l d  u n t i l  the t e s t  

specimen closes t hen  move t o g g l e  swl tch  No. 5 t o  the "NEUTRAL" 

p o s i t i o n .  Close valve No. 2 and repeat o p e r a t i o n 8  3.4.4 

through 304.7. 

3.4.9 Deprecesurize the system by c l o s i n g  r e g u l a t o r  No. 1 and opening 

valve No. 9 and No. 20 
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3.5 J W E W N I C  SURGE Tm 

The purpose of the  Pneumatic Surge Test is t o  determine i f  sudden 

pressur iza t ion  w i l l  damage the tes t  specimen and/or a f f e c t  I t s  

sea l ing  cha rac t e r i s t i c s .  

3.5.1 Arrange the  Pneumatic Surge Test se tup  according t o  Figure 

No. 5,  Page No. B28. 

are closed. Do not  connect flowmeter No. 6. 

3.5.2 Move "OFF-ON" switch No. 4 t o  the  "ON" po t i t i on .  

3.5.3 Ascertain t h a t  t he  test specimen is closed by moving toggle 

switch No. 5 t o  the  "DECREASE" pos i t i on  and holding f o r  several  

seconds. 

to the " N M R A L "  posit ion.  

3.5.4 Pressurize the  system t o  2,000 PSI0 by adjus t ing  regula tor  No. 1. 

3.5.5 Energize the osci l lograph s t a r t e r  switch and solenoid valve No. 2. 

3.5.6 De-energize the  osci l lograph s t a r t e r  switch and record event  

No. on Data Sheet No. 6 ,  Page No. ME$. 

3.5.7 Check f o r  i n t e r n a l  leakage by monitoring gage No. 8 f o r  a rise 

i n  pressure.  

a t t ach  

No. 3, and determine i n t e r n a l  leakage. 

Data Sheet  No. 6, Page No. B4% 

3.5.8 Close valve No. 3 and remove flowmeter No. 6. 

3.5.9 Move toggle switch No. 5 i n  the  "INCREASE" d i rec t ion  and hold 

u n t i l  the tes t  specimen opens completely. 

Ascertain t h a t  a l l  valves  and regula tors  

After  the  specimen closes ,  move toggle switch No. 5 

I f  no appreciable rise in pressure can be detected, 

f lowneter No. 6 t o  the o u t l e t  of valve No. 3, open valve 

Record f indings on 
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3.5.10 After the  test specimen opens completely, move toggle switch 

No. 5 t o  the "NEUTRAL" posit ion and perform the following 

operations. Record findings on Data Sheet No. 6,  Page No. B48. 

3.5.10.1 Read upstream pressure on gage No. 7 .  

3.5.10.2 Read downstream pressure on gage No. 80 

3.5.10.3 Determine external leakage with a l eak  de tec tor  solution. 

3.5.10.4 Read the test specinzen's body temperature. 

3.5.11 De-energize solenoid valve No. 2, and move toggle switch No. 5 

t o  t he  "DBSREASE" posit ion and hold u n t i l  the test specimen 

c loses  completely. 

toggle switch No. 6 t o  t h e  "NEUTRAL" position. 

After the  test specimen closes, move 

3.5.12 Open valves No. 3 and No. 9 and allow the  system t o  vent. After 

t h e  system vents, close valves No. 3 and No. 9. 

3.5.13 Pressurize the system t o  6,000 PSIG i n  1,000 PSIG increments, 

by ad jus t ing  regulator No. 1. 

3.5.12 f o r  each increment of pressure. 

Repeat operations 3.5.5 through 

3.5.14 %pressurize the  system by closing regula tor  No. I, e n e r g i d n g  

solenoid valve No. 2, opening va lves  No. 3 and No. 9, and holding 

toggle switch No. 6 i n  the "INCREASE" pos i t ion  f o r  severa l  seconds. 
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3.6 TEMP ERATURE SUSCEPTIBJLITY T q  

The purpose of t he  Temperature Suscep t ib i l i t y  Test is t o  

t o  determine the  e f f e c t s  of environmental temperature extremes 

on the sea l ing  and operat ional  c h a r a c t e r i s t i c s  of the test 

specimen. 

3.6.1 

3.6.2 

3.6 3 

3.6.4 

3.6.5 

3.6.6 

3.6.7 

3.6.8 

3.6.9 

Arrange the  Temperature S u s c e p t i b i l i t y  Test setup according 

t o  Figure No. 6, Page No. B29. 

and r egu la to r s  a r e  closed. 

Set the  thermal switch on Fenwal thermostat  No. 13 t o  break 

contac t  a t  -65OF. 

Adjust regula tor  No. 9 u n t i l  gage No. 10 i n d i c a t e s  75 PSIG. 

Open solenoid valve No. 8 by moving switch No. 16 t o  the  

"ON" posi t ion.  

Slowly open valve No. 11 u n t i l  a steady flow of gaseous 

ni t rogen e n t e r s  the  thermal chamber. 

Allow the tes t  specimen's body temperature t o  reach -65OF 

and t o  remain a t  -65'F for 30 minutes. 

Move "OFF-ON" switch No, 4 t o  the  "ON" posit ion.  

Ful ly  open valve No. 3 and pressurize the  system, by adjust ing 

regula tor  No. 1, u n t i l  gage No. 6 i n d i c a t e s  2,000 PSIG. 

Perform the  following operat ions and record f ind ings  on Data 

Sheet No. 7 ,  Page No. B5l .  

Ascertain t h a t  a l l  valves  

Do not  connect the f l o m e t e r .  

3.6.9.1 Read the t e s t  spec imn and thermal chamber temporatures. 

3.6.9.2 Monitor gage NO. 7 f o r  an ind ica t ion  of excessive i n t e r n a l  

leakage. 

a flowmeter t o  the o u t l e t  of valve No. 2, open valve No. 2 

and determine i n t e r n a l  leakage. 

If no rise i n  temperature can be detected,  a t t ach  
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3.6.9.3 Close valve Ed. 2 and disconnect the flowmeter. 

3.6.9.L Nave togg1.e switch No. 5 t o  tho lfI?TCmASE1l posit ion 

and hold until the t e s t  spcimen opens completely. 

Af'ter the tes t  specimen opens, move toggle switch 

No. 5 t o  the "NEUTRAL" position. 

Close valve No. 3 and monitor gages No. 6 and No, '7 

f o r  a decreose i n  nressure. 

No. 7 f o r  5 minutes md record any change i n  pressure 

on Da ta  Sheet No. 7, Page No. B51. 

3.6.9.6 I.Iove toggle switch No. 5 t o  the "DECRZASE" posit ion 

mCl 11013 u n t i l  the t e s t  specimen closes completely. 

After the t e s t  specimen closes, niove toggle switch 

No. 5 t o  the "NEUTRAL" nosition. 

Open valve No. 2 and al.low the system t o  vent. 

the system vents, close valve No. 2. 

Fully open valve No. 3. 

Pressurize the system, by adjusting regulator No. 1, t o  

6,000 PSIG i n  1,000 PSIG increments. Repeat operations 

3.6.9 throufth 3.6.9.7 f o r  each increment of nressure. 

3.6.12 Plove toggle switch No. 5 from the "DECRTRSE" position t o  

the YINCREASE" posit ion end back t o  the "DECREASE" position. 

A l l o w  the  tec;t specimen t o  f u l l y  open while i n  the llJ?JCRXASE" 

nosit ion and t o  f u l l y  close while i n  the  "DECRTASE" position. 

After the 70th cycle, open valve No. 2 and allow the system 

3.6.9.5 

Monitor gages No. 6 and 

3.6.9.7 After 

3.6.10 

3.6.11 

t o  vent. After the system vents, close valve No. 2 and repeat 

operations 3.6.9 t h r o w h  3.6.9.7. 
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3.6.13 Close regulator No. 1 and open valves No. 2 and No. 3. 

Move toggle switch No. 5 t o  the "INCREASE" posit ion and 

hold u n t i l  the system vents. After the system vents, move 

toggle switch No. 5 t o  the "NMRAL" position and close 

valves No. 2 and No. 3. 

3.6.14 Fully close valve No. 11 and regulator No. 9. Move switch 

No. 14 to  the "OFF" position. 

3.6.15 Open the  thermal chamber and allow the test specimen t o  

re turn  t o  room temperature. 

3.6.16 Close the thermal chamber and set the thermal switch on 

Fenwal thermostat No. 13 t o  break contact a t  +165'F. 

3.6.17 Adjust regulator No. 9 u n t i l  gage No. 10 indica tes  75 PSIG. 

3.6.18 Open solenoid valve No. 8 by moving switch No. 16 t o  the 

*ON" position. 

3.6.19 Slowly open valve No. 15 u n t i l  a steady flow of hot a i r  

enters the themal  chamber. 

3.6.20 Allow the test specimen's body temperature t o  reach +16S°F 

and to remain a t  +165OF f o r  30 minutes. 

3.6.21 Repeat operations 3.6.7 through 3.6.13. 

3.6.22 Fully close valve No. 15 and regulator No. 9. Move switch 

No. 16 t o  the "OFF" position. 
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APPENDIX NO. 1 

FIGURE NO. 

1. SCHEMATIC FOR OPERATIONAL TEST . . . . . 

2. SCHEMATIC FOR PNEUMATIC PROOF TEST , . . . 

3. SCHEMATIC FOR PNEUMATIC FLOW TEST . . . . 

4. SCHEMATIC FOR PNEUMATIC CYCLE TEST . . . . 

5. SCHWATIC FOR PNEUMATIC SURGE TEST . . . . 

6 .  SCHEMATIC FOR TEMPERATURE SUSCEPTIBILITY TEST 

PAGE 
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APPENDIX NO. 2 

DATE m E E T  NO. PAGE 

1.  OPERATIONAL TEST . . e . . .  0 0 . .  B 3 1  

2. OPERATIONAL TEST (Continuation of Data Shee t  N o .  1) .  . . B 3 5  

3. PNEUMATIC PROOF TEST e . . e . . . .  e . B 3 9  

4. PNEUMATIC FLOW TEST. . . .  0 . .  0 . B 4 2  

5 .  PNEUMATIC CYCLE TEST . . e . .  0 . .  e .  . B 4 3  

6 .  PNEUMATIC SURGE TEST 0 0 . .  e . .  . . . B48 

7. TEMPERATURE SUSCEPIIBILITY TEST. . . . . s e B 5 1  
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TEST DATA YrIEET XO. 1 

MOTOR OPERATED REGULATOR (S/N -005) 

SUPPLEMEXTARY SHEET 

High l i m i t  switch has been r a i sed  t o  regulate 6000 PSIG f o r  use i n  t es t  set  up. 

This regulator  w a s  used f o r  approximately one month p r i o r  t o  performing t h i s  

t e s t .  

I Regulator, S/N -005, was s e t  up fo r  operational t es t  after approx3matelj.r one 

month of use and found t o  regula te  

surges. Disassembled u n i t  for inspection and found connector stuck i n  seat 

r e t a ine r .  

very rough. 

seems t o  have drooped enough t o  l e t  t h e  spring more sideways i n  the  bonnet. 

specimen was lubricated and reassembled. 

e r r a t i c .  Outlet pressure r i s e s  i n  100 PSIG 

The i n t e r n a l  bore which accomodates t h e  connector p in  was f in i shed  

Spring shows w e a r  marks on both s ides  of bonnet. The last s p i r a l  

The 
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TEST DATA SHEE;T NO. 2 

MOTOR 0PI;ZUmD REGUUTOR S/N-OOg 

SUPPLENDJTARY SHEET 
t 

~ 6/1/64 

i 
I 
i 

I 
On operational t e s t ,  1250 PSIG regulated o u t l e t  pressure, back pressurized 

regulator  t o  see how much overpressure it would take before re l ieving.  A t  

1800 PSIG o u t l e t  pressure - w i t h  regulator s e t  f o r  1250 PSIGmotor and gear 

box blew off .  Basket nut brackets hung on motor and gear box extract ing them 

when cover came off .  

limits and regulator  seemed t o  be working normally. 

Replaced basket nuts and re-wired motor. Adjusted 

During t h e  operational t e s t  w i t h  an out le t  pressure of 250 PSIG, t h e  down- 

stream pressure w a s  raised, from another source t o  1800 PSIG. 

p r e s s w e l t h e  motor cover and motor blew o f f .  

pressure build up i n  motor cover due t o  excessive leakage out r e l i e f  valve. 

A t  t h i s  

Cover blew o f f  because of 
1 

Motor and motor cover replaced and l i m i t s  rese t .  

normally. 

Regulator operating ! 
I 
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TEST DATA SHEET NO, 5 

MOTOR OPERATED REGULATOR (SD-001) 

SUPPLEMIWI"TRY SHEET 

NOTE : 

1. Disassembled Regu la to r ,  l u b r i c a t e d  t h r u s t  bea r ing ,  stem, and b e a r i n g  

cap. 6/9/64 

2. After 187 c y c l e s  o p e r a t i o n a l  c u r r e n t  was 490 M.A., Disassembled and 

l u b r i c a t e d ,  O p e r a t i o n a l  c u r r e n t  now 380 M.A. 6/11/64 

3. A f t e r  928 c y c l e s  o p e r a t i o n a l  c u r r e n t  530 M.A. Disassembled and found 

b e a r i n g  and upper end of a d j u s t i n g  stem t o  b e  d ry  of l u b r i c a t i o n .  

b e a r i n g  and a d j u s t i n g  screw were g a l l e d .  L u b r i c a t e d  where needed. 

R e g u l a t o r  o p e r a t i o n a l  c u r r e n t  was 420 M.A. a f t e r  l u b r i c a t i o n .  6/17/64 

The 
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T E S T  DATA SHEET NO. 5 

MX"I'R OPERATED REGULATOR (S/N-002) 

SUPPLEMENTARY SHEET 

* After 164 Cyc les  r e g u l a t o r  was making a whinning noise .  

and l u b r i c a t e d  g e a r s ,  s p r i n g  and screw s h a f t .  Noise  s topped,  n o w .  

Disassembled 

ok 

* After 310 c y c l e s  r e g u l a t o r  r e q u i r e d  800 MA. t o  open. Removed motor 

from r e g u l a t o r  and motor r e q u i r e d  150 MA.; s p r i n g  was ben t .  Lubr i ca t ed  

s p r i n g  and a d j u s t i n g  screw. 

Also l u b r i c a t e d  l i m i t  screw, r e i n s t a l l e d  i n  r e g u l a t o r  and r e g u l a t o r  

r e q u i r e d  580 MA t o  open. 

S p r i n g  seemed t o  be rubbing s i d e  of housing. 

- After 348 Cyc les ,  r e g u l a t o r  "locked up" on t h e  d e c r e a s e  cyc le .  Motor 

r e q u i r e d  1.5 Amps and f u s e  blew. 

screw t o  b e  g a l l e d  i n  t h e  b e a r i n g  cap. 

Disassembled and found t h e  a d j u s t i n g  

The t h r u s t  b e a r i n g  was damaged. 

Removed b e a r i n g  from S/N-00s ( a f t e r  c y c l e  t e s t )  and i n s t a l l e d  i n  

s/N-002. - A t  728 c y c l e s  r e g u l a t o r  r e q u i r e d  500 M.A. f o r  ope ra t ion .  Removed rega- 

l a t o r  and disassembled.  Lubr i ca t ed  a d j u s t i n g  stem 8c bea r ing ,  
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TEST DATA SHEET NO. 7 

MOTOR OPERATED REGULkTOR (S/N -002) 

SUPPLDIDITARY SHEET 

5/22/64 

j f  Regulator would not operate properly during cold (-60°F) t e s t .  

assembled regulator and found spring bent and stuck i n  bonnet. 

nector pin was stuck i n  i n l e t  seat  r e t a i n e r  plug. 

l a t o r  using new spring and seat  re ta iner  plug. 

D i s -  

Con- 

Reassembled regu- 

X+ Steady stream of small bubbles escaped a t  a leak r a t e  which was too  

fast t o  count. 

0-13 SCIIJI range Vol-o-Flow flowmeter. 

However, leakage rate could not be detected with a 
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